Introduction
The recent definition of the word disease in the Oxford English dictionary is: a condition of the body or some part or organ of the body, in which its functions are disturbed or deranged; morbid physical conditions; a departure from state of health, especially when caused by structural change (1) . This definition identifies a wide spectrum of the concept of the word disease from influenza to arthritis and from tuberculosis to cancer. In epidemiology and in biostatistics, despite the above-mentioned definition, a disease is considered as a dichotomous variable (yes or no) regardless of the status of the illness or the different states of the patient.
The prevalence or prevalence proportion is an indicator that is frequently used in epidemiology to describe the number of people with a disease in a given population. The proportion of a population found to have a condition (typically a disease) is derived by IS COMPARISON OF THE PREVALENCE OF DISEASE APPROPRIATE  AS HEALTH INDICATOR BETWEEN TWO POPULATIONS? comparing the number of people found to have the condition within the total number of people studied, and is usually expressed as a fraction, as a percentage or as the number of cases per 10,000 or 100,000 people. Point prevalence is the proportion of a population that has the condition at a specific point in time. Period prevalence is the proportion of a population that has the condition at some time during a given period, and includes people who already have the condition at the beginning of the study period as well as those who acquire it during that period. Lifetime prevalence (LTP) is the proportion of a population that at some point in their life (up to the time of assessment) have experienced the condition (2), or simply, the prevalence of a disease is the proportion of people with a given disease at a given time.
Prevalence is conventionally expressed as the proportion or percentage of cases in a given population at a specified time. Prevalence differs from, but is often confused with incidence which refers to the number of new cases arising during a specified time (3) . Cases may move out of the pool from which prevalence is taken because of mediating factors such as spontaneous recovery, intervention or death. Therefore, although an increase in the incidence will usually increase the prevalence, this will not be the case if the disease is self-limiting. The prevalence also depends on the method of case finding, the health system and available sources of diagnoses and the training of the personnel. In addition, the length of time a population has been exposed to the risk of disease would also have an impact on the prevalence.
Finally, in the light of these considerations, prevalence rates are not an appropriate comparison. Changes in the incidence within a population affect the proportion of cases with a disease but are reflected in changes in incidence rates whereas prevalence remains the proportion of diseased patients.
The aim of this paper is to discuss the validity of the comparison of prevalence between two different populations.
Mathematical Derivations
We can express the prevalence of a disease as follows:
where P is prevalence N is the number of new cases O is the number of old cases T is the total number of screened cases Equation (1) can also be presented in the form where C is the number of cases free from the disease and T = N + O + C Thus, the probability of new cases arising is N/T and the probability of old cases being recorded is O/T. Combined, these two probabilities make up the prevalence (See Appendix). As long as detection methods are similar, new cases are comparable between two different populations whereas the existing (old) cases are of unknown duration and may represent disparate incidences or disease exposure and are therefore not comparable. Combining old and new cases into an overall prevalence makes inappropriate the direct comparison of two populations.
There follows a theoretical example to illustrate this idea and three scenarios taken from the medical literature in order to highlight the issues involved.
Theoretical Example
Let us suppose we have two populations, A and B. Their prevalence for the disease was evaluated twice with a delay of 12 years (2000 and 2012 The prevalence in the two populations in 2012 is equal, but if we see the history it seems that the evolution of the disease prevalence in the two populations is different. When we see the history, the comparison becomes uncertain, because it may be not only the speed at which the disease appears in population A which is higher than that in population B, i.e. the incidence is higher than in population B, but the health system may not be as efficient in diagnosing the disease or may not be able to prolong the survival time.
SCENARIO 1 (4)
A study was formulated to compare the prevalence of systemic health conditions (SHC) between African American and Caucasian edentulous patients coming for complete dentures (CD) at an urban dental school. The authors concluded that among selected completely edentulous patients at an urban dental school, two out of three patients had at least one SHC. This exploratory study suggests there may be health status differences between African American and Caucasian patients in this setting (health system and exposure).
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SCENARIO 2 (5)
The World Health Organization has evaluated the prevalence of dental caries for the 12-year-olds. Data from recent studies show that the mean caries prevalence among 12-year-olds in Latvia, Lithuania, and Estonia was 5.8, 4.9, and 4.6, respectively. Absence of caries was recorded in 5% of Latvian and Estonian and 12% of Lithuanian 12-year-olds. Fifteen-yearold Latvians and Lithuanians averaged 8.1 and 7.0 DMFT, which, owing to the absence of radiographic examination, may be a substantial underestimation of real caries levels (exposure time). The possible adverse effects of the privatization of dental care and the benefits of increased access to fluoride dentifrice in these countries have not been evaluated yet. The extremely poor oral hygiene seen in epidemiologic surveys indicates that fluoride dentifrices may not be widely used (health system). The caries levels in the Baltic states resemble those commonly encountered a couple of decades ago in the Nordic countries (exposure time).
SCENARIO 3 (9)
According to a National Oral Health Survey report 2004, caries prevalence in India was 51.9%, 53.8% and 63.1% at ages of 5, 12 and 15 years respectively in different parts of the country. Available literature from 1940-1960 shows the prevalence of dental caries in India had a varied picture. This study was carried out to measure the caries prevalence and treatment needs in school children of 6-14 years of age residing in coastal areas of West Bengal (9) . The overall caries prevalence in the permanent dentition was 28.06%. It was of 25.39% in boys and of 30.86% in girls (9) .
The Discussion sections mentions the comparison of these figures with other studies. A similar result was reported by Saravanan et al. in 2008. (10) They reported that the prevalence of caries in the permanent dentition was 26.5%. The prevalence of caries increases significantly with age in the permanent dentition. A very low level of dental caries was reported by (6, 7, 8) .
In 12 year-old school children in urban Kenya in 1984, a caries prevalence of nearly 22% and a 0.5 DMFT were reported by the author. Low caries prevalence was reported by Knutson in 1947. He reported the caries prevalence in 6-year-old children in Nicollet Country, Minnesota. The caries prevalence was 24.3%. In 1939 Sarkar examined 18,445 school children up to 16 years of age in West Bengal. He reported that 13.3% of the children had defective teeth. Furthermore, in 1931, he examined 2,000 children and found that 14.4% of them had defective teeth. Sgan-Cohen et al. found the prevalence of dental caries to be very low among 5 and 12-years old children (9) .
Discussion
The decomposition of the formula of prevalence to probabilities that measure new, old and normal case probabilities out of the screened individuals will lead to the fact that, not all the parts of these formula are comparable, due either to different settings, health systems or even the time of exposure to a given impairment.
The epidemiological studies publishing data on prevalence of a particular disease are generally observational and not experimental. These studies involve the risk of different compounding factors, known and unknown, that can affect the outcome of the investigation at the time of exposure.
These compounding factors determine the extent to which observed associations are causal. It may give rise to illicit associations when in fact there is no causal relationship, or at the other extreme, it may lead to incomprehensible effects due to a true cause.
Scenario 1 is an example of how different health systems between two populations are likely to lead to two samples which are not comparable in the sense of prevention, case detection, the delay of diagnosis and intervention. Likely, these factors play a major role over the time of exposure to the disease and will affect the probability of old cases, among the screened individuals. Scenario 2 is another example of how the history of the disease in a population will affect the comparison between the prevalence in two different populations, considering this caries problem and its relation with the index of DMFT or even with cavities; both these incidences took place back in history and early discovery of such problems needs an efficient integrated delivery health system that links both the school health system and the public systems; this is another handicap that leads to the occurrence of the probability of old cases among screened individuals which are not comparable.
Scenario 3 highlights the fact that even within the same population, the comparison between two different prevalence for the same disease with different delays of time will raise the same problem. This time, the health system is not be responsible, but the attitude of the patients themselves towards the disease and their ability to follow the rigorous instructions given to them. Some of them will sustain and live with the disease without any desire to cure it completely, whilst others will seek care and will eliminate their disease. So within the delay we are facing a situation where the probability of old cases among the individuals screened is not comparable due to the lack of awareness or even to the individuals' bad attitude towards their health.
Conclusion
Comparing prevalence between two different populations or even within one population at different times is questionable due the incomparable setting of old cases included in this comparison.
